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Summary

Information available
as af 30 June 1990

was used in this report.

Soviet Breeder Reactor Program:
Prospects and Weapone Material
Production Potentis)

The Soviet breeder reactor program has been slowed considerably. Adverse
economics and ongoing safety-related design modifications almost certain-
ly will delay the widespread installation of commercial-sized breeders

beyond the ca’rly part of the next ccntury.r 1

—

Unless uranium prices rise substantially, proven Soviet thermal reactor
designs such as the VVER-1000 will remain much more ecanamica] and
could be built in licu of BN-800s to supply nceded power

The Soviets have two prototype breeder reactors: the 125-megawatt
BN-350 and the 600-megawatt BN-600] —7

L

construction dclays

jThc current BN-800 design is basically an
unimproved, scaled-up version of the BN-600 and probably will be updated
to incorporate safcty-rclqtcd design changes, resulting in substantial

The Soviets have most of the facilities and infrastructure to develop
breeder reactor technology through the demonstration stage. They have a
power-reactor-fuel reprocessing facility and a stockpile of non-weapons-
grade plutonium to furnish the initial fuel loading for several breeder
reactors but lack the commercial-size mixed-oxide (plutonium and e~
um) fuel fabrication plant necessary to produce the fuel assemblies

An active breeder program increases Soviet options and flexibility to
produce plutonium for weapons. The Soviets recently stated that thev are
renrocessing bath BN-350 and BN-600 breeder fuel at Kvehtvm / "l

r
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Jd

J(Bccausc breeders are poor producers

of tritium the Soviets probably would not use them to acquire this

material.

i

SW 90-10046
July 1990




{ “Ibreeder reactors have the best weapons-grade plutonium produc-

tion potential of any Soviet “civilian" reactor, r

9

M|
L _Jafter 2000, if existing breeder proto-
types operate at full power and new breeders are built, their annual
production potential—0.3 ton from the BN-350, 0.4 ton from the BN-600,
and 1.2 tons from two new BN-800s—could be as much as 1.9 tons of
weapons-grade plutonium. The Soviets contend that they will not use

breeders for military purposes, [— |
r
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Soviet Breeder Reactor Program:
Prospects and Weapons Material
Production Potential

Introduction

Soviet nuclear officials have indicated for many ycars
that they arc aggressively developing breeder reactor
technology, despite the higher cost of buildjng and
operating breeder reactors, because they use nuclear
fuel more efficiently than other reactors. A breeder
reactor produces more nuclear fuel than it uses, giving
it a great advantage over other nuclear reactors for
conserving uranium resources (se¢ inset). Breeders
provide heat nceded for clectricity generation; they
simultancously produce an cxcess of fissionable mate-
rial that can be recovered for usc as fuel for other
reactors but that also could be used in nuclear
weapons (see figure l)

The breeder reactor programs of most countries have
been halted or slowed dramatically by 2 number of
factors. Current low prices for low-enriched-uranium
(LEU) reactor fucl arc projected to continue at least
into the carly part of the next century, reducing the
need for the uranium-conserving breeder. The con-
struction costs of breeders are higher than for other
nuclear reactors and cxceed the cost benefit of effi-
cient fuel utilization. A persistent disadvantage of
breeders is that their spent fuel is much more radioac-
tive than other civilian reactor fuel because of longer
exposure in the reactor known as “high burnup”—
about 100,000 versus 40,000 megawatt days per
metric ton of fuel (MWd/ton}—which produces 2
proportionately higher concentration of radioactive
fission products. The increased radiation level compli-
cates the reprocessing of breedes fucl for the recovery
of uranium and plutonium

The high costs associated with breeder reactors, along
with safety concerns, have significantly slowed the
Soviets' planncd breeder deployment. Soviet nuclear
publications in 1987 cited figures that show the
capital cost of the BN-600 to be 30 to 50 percent
greater than that of a VVER-1000 pressurized-water
reactor and the energy production cost to be substan-
tially morc expensive. The Sovicts belicve, however,

The Concept of Breeding and the
Fast Breeder Reactor

The discovery of nuclear fission in the late 1930s
provided hope for a clean and relatively inexpensive
new source of energy. Although the basic nuclear
Suel—uranium—is sufficiently plentiful, early ex-
periments indicated that only specific isotopes of
uranium and plutonium were useful for exploiting
this new energy source. By the early 1940s, fissile
isotopes—uranium-235 {U™) and plutonium-239
(Pu?*)—were identified that would fission in a self-
sustaining chain reaction. Only a small portion (0.7
percent) of naturally occurring uranium, however, is
the fissile UP%; the balance is essentially nonfissile
L It was soon recognized that, to derive full benefit
from nuclear fission, a process was needed 10 use the
remaining 99 percent of uranium’s petential

Although U will not sustain a chain reaction by
itself, it is ‘fertile'’; that is, it may capture neutrons
in the reactor’s core and be converted into fissile
Pu?. Thus, useful fissile fuel can be created from the
abundant U, Typical reactors use low-energy. or =
thermai, neutrons to sustain the fission reaction.
However, a fission ¢hain reaction using high-energy
{fast neutrons) will create more new neutrons than a
fission chain reaction using thermal neutrons. “Fast™
reactors, therefore, have more excess neutrons that
can be used (o convert U™ into plutonium, thus,
allowing them 1o create by conversion more nuclear
Juel than they consume. This process is called
“breeding,” and the fast-neutron renctars that use il
are called fast breeder reactors

that they can significantly reduce costs in future
breeders by a number of measures. These include
increasing fuel burnup and core cycle duration,
changing the fuel to mixed plutonium/uranium oxide
from the current medium-enriched uranium oxide,

)




Figure 1
Possible Soviet Breeder Reactor Fuel Cycle

Plutonium recovered lfom

VVER rcacton core and blanket

Plutonium recycled from

Medium-canched
uranium

Uranium recycled

Fuel: Mixed or
medium-cnriched uranium
Breeder reactor

Depleted vranivm

ey

Lithium
argets

B Spent fucl and blanket

Plutonium for weapons

Irradiated
lithium
IIIEC“

Tritium for weapons

>

reducing construction material requircmients, and re-
ducing on-site fabrication and assembly work. Despite
these measures, breeders are unlikely to be economi-
cally competitive with similarly improved thermal
reactors unless uranium costs rise substantially )

Soviet Breeder Program

Breeder Development—Types, Sizes, Status

The Soviets have pursued the development of breeder
reactors since the 1950s. The first two Soviel test
reactors were a 100-kilowatt mercury-cooled reactor,

~
o
o~

S

the BR-2, and a 5-mcgawatt sodium-cooled reactor,
the BR-5; the BR-2 started operation in 1956 and the
BR-5 in 1958. At present, the Sovicts operate onc
large experimental reactor and two prototype breeder
reactors. These are the BOR-60 at Dimitrovgrad,
which started up in 1969; the BN-350 at Shevchenko,
which started up in 1973; and the BN-600 at Be-
loyarsk, which started up in 1980. The BOR-60
produces 60 megawatts thermal (MWt) and 12 mega-
watts clectric (MWe); the BN-350 capacity is 125
MWe; and the BN-600 capacity is 600 MWe . |




All Soviet breeders planned and in operation are
liquid-metal fast breeder reactors (LMFBR) cooled
with liquid sodium. LMFBR designs can use cither a
loop-type or pool-type heat transport system. The
BOR-60 and BN-350 are both loop-type reactors,
whereas the more modern BN-600 and BN-800 (sce
figure 2) are pool-type reactors/

In the loop-type design, the sodium coolant, after
exiting the core, flows through an external pliping
loop, which contains a heat exchanger and pump.
Advantages of a loop-type design relative to the pool
design are that the reactor vessel is smaller in the loop
type; seismic protection is simplified; there is no
ncutron activation of pumps and intermediate heat
exchangers, but there is increased accessibility of
them for maintenance: and thermal and hydraulic
design is simplified’

In the pool-type design, the primary-loop sodium
eoolant never leaves the reactor vessel. After cxit from
the core, sodium circulates through heat exchangers
and pumps that are placed inside the reactor vessel
itself. This is accomplished by flow baffles and struc-
tures that channel its fiow. Both loop and pool designs
have a secondary sodium loop and tertiary stcam-
generating loop for electric power production. The
pool design has been chosen by many countries be-
causc it has many advantages. For cxample, it does
not nced primary-loop sodium piping outside the
reactor vessel, a smaller containment structure is
required, and lower neutron irradiation of the pres-
sure vessel results in little embrittlement or activation,
thus making the vessel accessible. Also, the larger
coolant inventory-is an advantage in case of an
accident, and the pressure vessel is maintained at a
uniform temoerature, thus reducing stresses in the
structure

The Soviets must gain more expericnce with mixed
plutonium/uranium fuel usc in breeders to attain the
ultimate goal of breeder technology—net production
of fissile material. The primary objective of the Soviet
prototype reactors thus far has been design, testing,
and cvaluation of components rather than develop-
ment of the breeder fuel cycle. The Sovicts have used
mostly medium-enrichment uranium-oxide fuel in
their breeders, and they have not put emphasis on the

usc of a significant quantity of mixed-oxide (plutoni-
um and uranium) fuel. Handling plutonium for the
production of mixed-oxide fuel is much more difficult
than handling uranium. Most fabrication operations
must be performed remotely because of the greater
radiation hazard of plutonium, greatly adding to the
cost. However, the Soviets have fabricated some
mixed-oxide fuel elements for testing in their
LMFBRs.}\

I

} The
BN-350 has been used to test sonic mixed-oxide
assemblics &

J The Sovicts proba-
bly will not build a costiy, large-scale mixed-oxide
fuel plant, however, until at least onc BN-800 is
almost complete. We estimate thi_s;_omglction date to
be no sooner than the late 1990s/

The Sovicts have published general design specifica-
tions for a2 BN-1600 reactor (sce figurc 3) that would
basically be a scaled-up BN-800 producing twice as
much power (se¢ table). The Sovicts have stated that
this reactor probably will not be built earlier than
2020 to 2030

Projected Construction and Needs

Soviet nuclear gencrating capacity goals have de-
creased because of safety concerns and programmatic
delays but still are ambitious

_3 safety reevaluation after the Cher-
nobyl’ accident and local citizen opposition have
causcd numerous reactor cancellations. As of carly
1990, the Soviets had only 37,000 MWe of nuclear
generating capacity compared with about 100,000
MWe for the United States. The USSR clearly needs
substantially incrcased generating capacity to meet its
cconomic objectives. Soviet energy planners have been
strongly committed to nuclear power since alternative
fossil fucl energy resources are located far away from
population and industrial centers. The large majority
of the new nuclear power stations that will be com-
pleted during the 1990~ «ill yse VVER-1000 pressur-
ized-waler reactors

st
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Figure 3
Sectional Diagram of Sovict BN-1600 Reactor

I. Reactor vessel support belt 7. Intcrmediate heat exchanger
2. Reactor vessel 8. Ceatral column with

3. Pamary sodium pump coattol rod drives

4. Pump clectric drive 9. Reloading mechanism

. Rotating plugs 10. Corc

6. Upper deck/shiclding
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unresolved design and safety problems arc aimost

certain to £

postpone the oommcrcializaLion of breeder technology

for the foreseeable future.

The Soviets stated in mid-1989 that they tentatively

plan to build up to threc BN-800s at the South Urals

Atomic Power Station near the Kyshtym weapons
material production reactor complex. This certainly

leaves open the option of using these reactors for .
fﬂlitary plutonium productionr

q
d

n mid-1989, a first deputy minister of

" the Ministry of Atomic Power and Industry, Boris
Nikipelov, stated that construction of the South Ural

breeders has been suspended until an ccological re-

view is complete and that work is only proceeding on

auxiliary installations. Nikipelov further stated that
construction of the brecders, which has encountered
much public opposition, will only resume when the

citizens of the Chelyabinsk Oblast consent to building

then

The Soviets have revealed plans for a BN-800 at
Bclnvar‘s_q\

.|

The BN-800 was to be the first series-produced Sovict L Jln fact, the safety problems of the BNLSOO
design may be such that a serious attempt to correct

LMFBR and would have placed the USSR far ahcad
of other countries in commercialization of breeders. A
Sovict 1985 “pre-Chernobyl™ plan called for 20
BN-800 rcactors by 2000. In mid-1989 the Sovicts
announced a drastically revised plan calling for build-
ing up to four BN-800s at two sites, Kyshtym and
Beloyarsk, by the year 2000. However, high costs and

them would produce a reactor design so different from
the original that it would be tantamount to canceling

the project and starting anew. This course would

delay startun ~f the next Soviet LMFBR to 2005-10

or bcyond .
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Selected Design Parameters for Soviet BN-800
and BN-1600 Plants

Thermal capacity (M Wr)
Electrizal capacity (M We)
Number of coolant loaps
Sodium temperature at | hcat cxchangel inlet (dqreu (‘rluu.r)

Sodium temperature at _corc inlet (degrees (‘elmu)
Sodium temperature at steam gencrator lnlc\ (dtgree: Crlmu)

Sodium temperature at steam generator oullcl (degrees Celsius)

Steam pressure at steam gencrator outlet (MPajs

Steam temperatuee at steam gencrator outlet (degrees Celsius)

Number of turbogencrators

Turbogcn:ra(or capacity (MWe)
Mazximum buraup percentage
Shuldown umc {or fucl unloadmg (dnu!

Core h:lzhl (centimeters)

Core Giameter (centimeers
Number olucﬁ{c_m_b_l_l_cg
Number of enrichment zones
Brecding catio_

Breeding gain

Number of control and prolechon rods

Period between fuel reloadings (monllm

BN-800 "BN-1600
uoo 4200
800 T Teo0
k) ) 4
s4a1°C T saeC
sC s C
505° C - 508°C
309° € 309° C
37 T 13.7
o Cc 430° C
o B
800 MWc 800 MWe
10 10
6 days -_ ) 8 days _
95 c-n; t B 100 cm -
Wusem 345cm
517 T 384 .
3 o 2o0r3
127 ’ 131
02s " om
o 36
3.7 months 5 monaths

* Mcgapascals (! MPa =145 psi).

The USSR’s need for additional power could be
supplied more cconomically by building additional
VVER-1000 reactors in licu of the BN-800 breeder
reactor program. The current BN-800 design is an
unimproved scaled-up version of the operating
BN-600, which itsell ly:k: containment or seismic
design consideration

JSngmﬁcanl cfforls on brocdcr dcsngn improve-
ments to increase safety and decrease costs could
continue without building a BN-800, because experi-
mental proof testing can be done in the existing
BN-600 for as long as it is operational. Alternatively,
the Soviets may perceive the need to build at least one

Sepfet

BN-800 this decade in order to ensurec that they have
a large-scale breeder available into the next century,
especially if they feel the nced to shut down the
BN-600 1 mid-1989, Evgeny Mikerin, the Soviet
officiaf .

JsXatcd his personal belief that only one BN-800
should be completed for demonstration purposes. A
BN-800 built in this decade probably would incorpo-
rate some design changes that recently have been
considered in order to gair snme safety improvement
over the existing BN-600







Soviet Breeder Safety Problems

The largest problems for the Soviet breeder program
are safety issues. These include the need to limit the
possibility of an explosive sodium/water interaction in
the steam generator and the need to design a contain-
ment to withstand a major accident. Potential reactor
control problems must be dealt with, and a lack of
seismic design must be considered

L —
Sodium/Water Interactions

If water leaks into the sodium coolant of an LMFBR
through cracks in stcam gencrator equipment, an
explosive sodium/water interaction could result /™

C o
Soviets have relied on a modular steam-generator
design with many discrete, isolatable sections and a
hydrogen-monitering leak detection warning system.
A module, therefore, could be shut off if a leak
develops and the reactor could continue to operate at
near full power. However, the use of many modules
adds substantially to breeder construction costs.

Lack of Containment Structure

A scrious deficiency in existing Soviet breeders is
their lack of a containment structure. Before the
Chernobyl' disaster, Sovict breeder design called for
housing the rcactor and other cquipment ir a standard
industrial building lacking containment. Since Cher-
nobyl’, the Sovicts have recognized the need for
containment and are incorporating it in design revi-
sions for the BN-800—a process that will radically
alter much of the current architect-engineering design
work and substantially delay reactor construction.
However, little can be donc for the existing prototype
brecder reactors without containment. Thus, an acci-
dent resulting in severe core damage to onc of these
plants cowld lead {0 a major release of radioactive
material,

Reactor Control Safety Problems

The Sovicts® ability to compute core reactivity in
order to ensure stable core behavior during abnormal
conditions is questionable. Conditions required to
optimize breeding—historically a priority in Soviet
breeder designs—create the potential for:

» A positive void coefficient; that is, an undesirable
power increase if the liquid sodium coolant is lost.

* Reduced safety benefit from the Doppler power
coefficient. This reactor characteristic, which helps
ensure against power surges by decreasing power
when fuel temperature increascs, is substantially,
weakened in Soviet LMFBR core designs

LMFBR reactivity safety problems arc somewhat
morec difficult than those for thermal reactors because
neutron lifetimes are relatively short in an LMFBR
and the proportion of delayed neutrons, which assist
control and shut down systems, is relatively small.
The Soviets are considering core design changes to
amcliorate these problems, but at the cost of addition-
al engineering rework and delay -

Soviet Breeder Reactor Fuel Cycle and
Plutonium Production Options

Plutonium Production Capability
The Sovicts have stated that they will not use their
breceders to produce plutonium for nuclear weapons.

r

L JThc cxperimental and prototype
breeders have been showcases for the Soviet nuclear
power program, and cach has had several tours by

" foreign visitors. The BOR-60 and BN-600 have been

cither involved in reactor safeguards development for
the International Atomic Energy Agency or offered
for safeguards. These actions do not nreclude plutoni-
um orodnction far weanane

g

nthe
other hand, breeders arc inherently capable of being
opcrated in a manner entirely consistent with their
civilian purpose whilc producing subgtantial quantities
of wcapons-grade plutonium, ,




Breeder Reactor Fuel Management

A typical breeder reactor contains nuclear materi-
al in three different regions within a cylindrical
volume: core, axial blanket, and radial blanket
(see figure). The core region contains the fuel that
can be made of either medium-enriched (abour 20-
percent U} uranium or a mixture of about 20-
percent plutonium and 80-percent depleted urani-
um (about 0.3-percent U"). The axial blanke't.r,
contained in the same rods with the fuel but placed
above and below it, are made of depleted uranium,
as are the radial blanket rods )

Reactor-grade plutonium recovered from Soviet
VVER pressurized-walter reactors is 100 isotopi-
cally impure (about 70-percent Pu’*) to be readily
used in weapons. It can be used, however, in
breeder reactor fuel to produce much more pure
(greater than 92-percent Pu'”) weapons-grade plu-

tonium in the blankets while producing electricity.

C

L _ -

The Soviets recently stated that they are reprocessin
fuel from both the BN-350 and BN-600 reactors. Th
fuel from both of these breeder reactors is loaded wit
medium-cnriched-uranium fuel (scc insct) and is wor
thy of reprocessing for both plutonium and uranium
recovery becausc it contains weapons-grade plutoni-
um and uranium with a high (10-10-20-nercent) resic
ual uranium-235 content r' 71

C A cach néw BN-800, when fucled with
medium-cnriched uranium fuel to maximize the pro-
duction of weapons-grade plutonium instcad of plu-
tonium/uranium mixed fuel, could produce about
0.6 ton per year from both the core and blanket, The
existing BN-350 and BN-600, which currently use

imedium-cnriched uranium fuel, have the potential t¢
produce up 0 0.7 ton of weapons-erade olutonium e
year in their cores and blankets [




L jm\'-soo reactor, initially fueled wi
mixcd-oxide fuel using about 2.5 tons of reactor-gra.
plutonium, could produce 0.2 ton of weapons-grade
plutonium per year in its radial blanket. The axial
blanket material also contains weapons-grade plutor
um, but it is not rccoverable because both low-grad:
plutonium from the core and weapons-grade plutoni
um from the axial blanket reside in the same spent
fuel pins and would be biended together during
reprocessing

I\-
]
U
J Mikerin
11¢0 that reprocessed pi 1s reserved for use
in breedess, and uranium ¢ rooveted into fuel for
wict RRMK reagtors r <

L A
The Sowiets announced in latc 1989 that construction
on a facility 10 reprocess spent fuel—predominantly
from VVER-1000 reactors—had been indefinitely
postpaned, partly becausce of a lack of nced to recover
reactor-grade plutonium. This plant was to have been
completed in the late 1990s, have a capacity of 1,50C
tons/ycar of spent fuel, and be 2ble to recover urani-
um for use in thermal reacter fuel and reactor-grade
plutonium for use in mixed-oxide fucl for breeders
and other reactors. This announcement is consistent
with a Soviet decisinn 10 substantially slow their
breeder program

Reprocessing Breeder Reactor Fuel

Nuclear fuel reprocessing is an indispensable element
of a nuclear power program using breeder reactors.
This capability must include reprocessing of thermal
rcactor fuel te obtain plutonium for initial breeder
loads, as well as breeder fucl reprocessing to continue
the plutonium fuel cycle. Reprocessing breeder fuel is
somewhat more difficult than reprocessing the  ~f
reactor fuel for a number of technical reasons

-

Seg

Suten

Despite its difficulty, the Soviets should be able to
reprocess spent mixed-oxide breeder fuel, probably by
adapting solvent-extraction technology that is success-
fully used on spent VVER reactor fuel. The Sovicts
have donc pilot-scale reprocessing of breeder fuel to
sclect the best strategy for building a large-scale
facility. However, the high burnup of the discharged
breeder core compared with VVER reactor fucl,
about 100,000 versus 40,000 M Wd/ton, makes it
more highly radioactive and higher in plutonium
content, as well as of more complex radionuclide
composition—all of which complicate reprocessing.
Although it would be desirable to let spent fuel cool
and decrease in radioactivity for three or more years
before reprocessing, breeder fuel should be repro-
cessed within about one year (o obtain reasonable fue!
cycle economice by decreasing out-of-core inventories
of plutenium

A. M. Petrosyants edited a book in 1987 that outlined
a reprocessing scheme for spent breeder reactor fuel
by a modification of the solvent extraction method.
He recommended that the axial blankets and core be
reprocesscd together for two reasons: the blanket
material’s low concentration of radioactive fission
products helps to offset the high concentration in the
core material, and both the cere and axial blanke:
material are contained in the same fuel pins. Bree
fuel is being reprocessed at Kyshivm, and the Sov
srahabiv are taking advantare of this techniau- ]

r

. —
L The Sovicts belicve further rescarch is
necessary to find a substitute for the organic solvent
typically used in reprocessing VVER spent fucl. This
solvent, tri-alkyl phosphate, degrades rapidly hecause
of the high concentrations of plutonium ~~’ “-~ion
products in dissolved spent breeder fuel

Soviet publications indicate that rescarch is under
way on nonaqucous gas-fluoride extraction technology
in order to avoid solvent degradation dithculties. This
technology, however, probhablv is not a good candidztc
for commercialization




Although the Soviets have given priority to the use of
oxide fuel for breeders, they have experimented with
metal fuel, which may have use in future breeder
rcactors. Pyrometallurgical reprocessing techniques
for mixed metallic breeder reactor fuel have been
successfully demonstrated on a pilot scale in the
United States. The Soviets, however, have not invest
cd hcavily in this technology

Tritium Production Capability ,
Tritium is 2 manmade radioactive isotope of hydrogen
(H") that is typically produced by ncutron bombard-
ment of lithium “targets” in a nuclear reactor. Virtu-
ally all of the tritium contained in the world’s nuclear
arsenals has come from dedicated military production
reactors. However, any source of neutrons, such as a
commercial power reactor, can be used with an
appropriate “‘target”’ to produce tritium

A L)
E _IATthough a BN-80
reactor can produce about 3.6 kilograms/ycar of ‘
tritium in radial blankets loaded with target materia i
the costs of such production are prohibitive. These
costs would include forgoing the production of 0.2 to
of weapons-grade plutonium in the radial blanket, th
requirement for an increasced fissile material inventor
in the core, and rendering the breeder a net user
rather than producer of plutonium. Breeders are poo?
choices for tritium production when comparcd with
other Sovict civilian reactors, particularly the RBMI
graphite-moderated rcactors. These reactors could
make 1.3 kilograms/year of tritium without an in-
crease in operating cost:

- | 7

Plutonium and Tritium Coproduction Capability

A BN-800 reactor could annually produce from a
maximum of 0.2 ton of plutonium and no tritium, to a
maximum of 3.6 kilograms of tritium and a net deficit
of plutonium, or a combination of both. Tritium
production can be substituted for plutonium produc-
tion with roughly 72 kilograms of plutonium produc-
tion sacrificed {or each kilogram of tritium produced.
This trade-off would be accomplished by varying the
amount of lithium targets and depleted uranium
asscmblies in the radial blanket

Implications

Impact on Civilian Power Program

The fraction of Sovict nuclear electricity generated by
breeders is unlikely to exceed 5 percent for the next
15 years. If the Soviets complete two BN-800 reactors
by the year 2000, these breeders, in addition to the
prototypes, would supply only about 2,300 megawatts
of clectrical capacilyc‘

Impact on Total Weapons-Grade Plutonium and
Tritium Production

Production of plutonium for ~nclear weapons is de-
creasing in the Soviet Union C

&

[ ./ Sovict Foreign Minister Eduard Shevard-
nadze, in a 26 Scptember 1989 speech to the United
Nations General Assembly, stated that by the year
2000 the USSR will have shut down all rearrnee
oroducing weapons-grade niu(oniumr‘ —\

{0 JEvcn though the USSR's require-
ments for plutonium for weapons apparently are

e

an




decreasing, they will continue 1o need tritium prc¢
tion ’

9

If the Soviets decide to increase their plutonium
inventory for weapons, their breeder reactor program
could be a substantial plutonium production resource
after 2000, depending on how many new reactors,are
built and which prototypes are operable. By the year
2000, the 20-year-old BN-600 will be at or approach-
ing the end of its useful life. It is unclear if the 27-
year-old BN-350 wil] be opcratcc'f_

1 the existing
prototypes can operate at full power and new breeders
are built, the production potential of Soviet breeders
after 2000—D.3 ton from the BN-350, 0.4 ton from
the BN-600, and 1.2 tons from two BN<800$Tcould
be up to 1.9 tons of weapons-grade pluloniurp_L:

Y

C
their civilian power reactors for weapons-material
production in the future, the breeders would be the
first resource they would turn to for urgent, additional
weapons-grade plutonium production. The breeders
arc the most cfficient of the Soviet civilian reactors
for this purposc and would require little or no modifi-
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_Jif the Soviets decide to use any of

cations for the task. f the
Soviets arc unlikely to usc the breeders for tritium
production under similar circumstances because their
VVER reactors and especially the RBMK civilian
power rcactors would be more cost-effective tritium
producers
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